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INTRODUCTION RESULTS Table 1. Numerical results of the proposed method.

A Constlderal?le_ increase in the use of mag-netlc resonance imaging » MR images from 45 HN cancer patients were Esophagus Larynx Mandible Oral Cavity Left Parotid Right Parotid Pharynx  Spinal Cord
(MRI) in radiation therapy has been seen in the past decades due acquired using a Siemens scanner to evaluate our

to the superb soft-tissue contrast provided by MRI. MRI has the proposed method. Manual contours made by 0.84:0.04 0.79:0.06 0.85:0.04  0.89:0.03 0.82:0.04 0.81:0.04 0.85:0.06  0.89+0.02

potential to significantly improve the accuracy of target and organs- experienced physicians were used as the ground
at-risk (OARs) delineation, which may then improve clinical truth for training and testing the proposed model.

outcomes of radiotherapy in a variety of cancer types.
. . . o The Dice similarity coefficient (DSC) between the
MRI-only workflows in radiotherapy improves the efficiency of ground truth and segmentation was to

treatment while generating more technical requirements in MRI, quantitatively evaluate the performance of the

among which, the fully automatic multi-organ segmentation is an proposed method.
initial step. The accuracy of automatic organ contouring highly . .
affects the precision of dose calculation and assessment. Five-fold cross-validation experiments were used - |
to evaluate the proposed method. The 45 patients’ - -
data were first randomly grouped to five equal
A"VI Sized SUbgroupS- Then’ for eaCh experiment o - . - - - . . . . .-
took one subgroup as either the test or validation ’
Organs-at-risk  (OARs)  delineation is labor-intensive, — time- data set and trained the model on the remaining Figure 3. Visual results of 3D view. The first column shows

consuming and subjective. This study aims to develop a full - -
9 : Y P y four subgroups. The experiment repeated five Figure 2. Visual results of multi-organ contours. The first row shows one patient’s MRI HN image in axial view. The second the manual contour and the second column shows

automatic multi-organ segmentation in MRI in head-and-neck (HN) times to force each subgroup to be used as test row shows their corresponding manual contour of esophagus, larynx, mandible, oral cavity, left parotid, right parotid, contours generated by the proposed method. The brain is
cancer radiotherapy using a novel deep learning-based algorithm, data once. pharynx and spinal cord. The row column shows the segmented contour of these organs. removed in the lower two rows for better visualization of

. . . . the brainstem contour.
namely, attention-based mask scoring regional convolutional neural
network (AMS-RCNN).

CONCLUSIONS REFERENCES ACKNOWLEDGEMENTS

METHOD 1. X. Dong et al., "Synthetic MRI-aided multi-organ segmentation on male
) ) ) ) . . . ) pelvic CT using cycle consistent deep attention network," (in eng), Radiother . . . .
Attention-based mask scoring regional convolutional neural » We have proposed and investigated a novel deep learning-based fully automatic Oncol, vol. 141, pp. 192-199, Dec 2019, doi: 10.1016/j.radonc.2019.09.028. This research is supported in part by the National Cancer
network (AMS-RCNN) method was developed. For a given pair of HN multi-organ segmentation algorithm for MRI of HN cancer patients. The gér\:-a hﬁg%eEhs:tz't?:m?:h Z'Eﬂ5T-IEDEaE"gg&;’;t‘ggcg"g:oéug:ﬁ"313':9\5‘?;?:;5&1;05 Institute of the National Institutes of Health under Award Number
MRd'nge and its cdorrﬁspppdlng t"r:an“alt multi-organ gontot“hrs accurate HN OAR delineation enables further development of MRI-only based Pattern Rec%gnmon (CVPR), 7-12 June 2015 2015, pp. %431_3440, doi: RO1CA215718 (XY), the Department of Defense (DoD) Prostate
I(tre]::nier)\ g—)éaes);%e’:;erg(t;?ofghzsr:ﬁg?é);;l gee GORIQHSS e USEA as HIe radiotherapy workflow for HN cancer 101T0CVER.E012. 7290508 Cancer Research Program (PCRP) Award W81XWH-17-1-0438
- 3. S. Ren, K. He, R. B. Girshick, and J. Sun, "Faster R-CNN: Towards Real- (TL), and Dunwoody Golf Club Prostate Cancer Research Award

The novelty of our approach lies in two aspects: 1) In order to force the backbone Time Object Detection with Region Proposal Networks,” IEEE Transactions , : ) S
on Pattern Analysis Machine Intelligence, vol. 39, pp. 1137-1149, 2015. (XY), a philanthropic award provided by the Winship Cancer
Backbone (DAFPN) | deep attention strategy is used as backbone to get rid of noisy and uninformative International Conference on Computer Vision, pp. 2980-2988, 2017.
“ e features, and highlight the informative features that can well-represent the 5. K. He, X. Zhang, S. Ren, and J. Sun, "Deep Residual Learning for Image
Cofloction different OARs. 2) Instead of directly adopting conventional mask R-CNN Recognition (CVPR), 27-30 June 2016 2016, pp. 770-778, doi:
architecture, the mask scoring strategy is used for supervising the prediction of 101 T0S/CVER.E016.90.
the location and size of ROIs for each OARs. In original mask R-CNN algorithm, Imaging. 2012;35(5):1038-1054. CONTACT INFORMATION
rf‘ ' . the ROI class score was used to rank the top ROIls for consolidation and 7. Wang T, Manohar N, Lei Y, et al. MRI-based treatment planning for brain
et e e (PN) e comeur aggregation. CT generation method [published online ahead of print 2018/08/18]. Med
Dosim. 2019;44(3):199-204

Juawudy
o)}

network focus on differentiate OAR tissues, a feature pyramid network (FPN) with 4. K. He, G. Gkioxari, P. Dollér, and R. B. Girshick, "Mask R-CNN." IEEE Institute of Emory University
Recognition,” in 2016 IEEE Conference on Computer Vision and Pattern
Regression: RO Pasition RO Adjustment . 6. Plewes DB, Kucharczyk W. Physics of MRI: a primer. J Magn Reson
stereotactic radiosurgery: Dosimetric validation of a learning-based pseudo-

E-mail: xiaofeng.yang@emory.edu

Figure 1. Schematic flow chart of the proposed algorithm
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